App No.: 10/603,472 Docket No.: 00152/10OH027-US1 

Inventor: Takakuni Ueno 

Title: STEREO LITH OG RA PH IC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN ' Sheet 1 of 17 



FIG. 1 



60mm 




T 

20mm 



FIG. 2 A FIG. 2B 




FIG. 3A 

— 201b 

^ Jr—^ 202 



FIG. 3B 



201a 



AppNo.: 10/603,472 Docket No.: 00 152/1 00H027-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN . Sheet 2 of 1 7 



208 



206 



206a 



FIG.4A 



209 




205 



207 



FIG.4B FIG.4C FIG.4D 

206a 207a 



203 



212 



203 



212 



206a 210 

\T / /—207a 



203 




212 



FIG.4E 

206a 210 



207a 



206 



209 




205 



AppNo.: 10/603,472 Docket No.: 00152/100H027-USI 

Inventor: Takalcuni Ueno 

Title: STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN . Sheet 3 of 1 7 




App No.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno TI ™ r-^r. 

Title- STE REOLIT HOG RAP H IC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN " Sheet 4 of 17 




AppNo, .0/603>72 Docket No, 00.52/100H027-US! 

MANUFACTURING THREE-DIMENSIONAL OBJECT WIT H 
PHOTOHARDENABLE RESIN Sheet 5 of 17 




Docket No.: O0152/10OH027-US1 



AppNo.: 10/603,472 
Inventor: Takaloini Ueno 

L 1 Axr, S Jf 5 EOLrrHOGRAPHIC APPARATUS AND METHOD FOR 
^tVv FACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOH ARDEN AB LE RESIN Sheet 6 of 1 7 



FIG. 8 



53 

/ 




AppNo.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 7 of 17 




AppNo, 10/9)3,472 Docket No, 00.52/.00H027-US1 

tTIte^thogVphic apparatus and method for 

MANUFACTURING THREE-DIMENSIONAL^^ECT^WITH 
PHOTOHARDENABLE RESIN Sheet 8 ot 1 / 



FIG. 10 




App No.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

Title: STEREO LITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 9 of 1 7 




AppNo.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOG RAPH IC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 10 of 17 



FIG.12A 



83-84 

4= 



□ 



31 

1 



85—86 

4 



•97 



83-84 



FIG.12B 

31 

L 



85—86 
ft- I--97 



App No.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOG RAPH IC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDEN ABLE RESIN Sheet 1 1 of 17 



FIG.13A 



B 



X 



101 



31 67 

4^= 



92 



^1 



97 



i 



u 

97 



FIG. 13 B 



-102 
(a) 



66 



PRESS BY AIR CYLINDER 



101 



t 



31 

1 



i 

97 



92 



- 1 / i 



pi 



3iE 



1 

97 



PN02 



L 66 



STROKE 



FIG.14 



UV S0URSE 




App No.: 10/603,472 Docket No.: 001 52/1 0OHO27-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOH ARDENABLE RESIN Sheet 1 2 of 1 7 



AppNo.: 10/603,472 Docket No.: 00 152/1 00H027-US1 

Inventor: Takakuni Ueno 

Title: STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 1 3 of 1 7 



FIG. 16 




App No.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

MAMn^S?,l; I I HOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 1 4 of 1 7 



FIG.17 



App No.: 10/603,472 Docket No.: 00152/100H027-US1 

Inventor: Takakuni Ueno 

Title- STEREOLITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOH ARDEN ABLE RESIN Sheet 1 5 ofl 7 




AppNo.: 10/603,472 Docket No.: 00152/100H027-USI 

Inventor: Takakuni Ueno 

Title: STEREOLITHOGRAPH1C APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOHARDENABLE RESIN Sheet 16 of 17 



FIG. 1 9A FIG. 1 9B FIG. 1 9C 



i i v 



R1 
] 



21 1 



R1 



gel .^ R1 RsJ Rcl JRsI 



TT 



21 1 



TTv 



211 



FIG.19D FIG.19E FIG.19F 



R2 Rs2 



Rc2— ^ 

rn __ J . si , ^ ^ E 



FIG. 1 9G 

,Rc 



Rs 



TT 



211 



FIG.19H FIG. 191 



Rc 



SI 



Rs 



TT 



21 1 



Sc1 



> /| | -0 

Rs Rc 211 



FIG. 1 9 J 



ifi 



Rs 



Rc 



211 



FIG. 1 9K 

Sc 




FIG. 1 9L 



FIG. 1 9M 



AppNo.: 10/603,472 Docket No.: 00 152/1 OOH027-US1 

Inventor: Takakuni Ueno 

Title: STEREO LITHOGRAPHIC APPARATUS AND METHOD FOR 
MANUFACTURING THREE-DIMENSIONAL OBJECT WITH 
PHOTOH ARDENABLE RESIN Sheet 1 7 of 1 7 



FIG. 20A 



FIG. 20B 



TT 



^Rl 
211 



Rcl 



R1 



E 



FIG. 20C 

R2-x ,Rc2 .Rs1 



FIG. 2 0D 



Mil-.,. . ,.'. 



FIG. 20E 





I 







n xr 21 , 

FIG. 20F 











i 







211 



207a 




FIG. 20G 



206a' 1 I ^211 

FIG.20H 



Hi 




IT 













Rs 




21 1 



FIG. 20 I 




